Consequence of epileptic activity in vitro.
Hippocampal sclerosis: a cause or consequence of epileptic activity? This question has concerned neurologists and pathologists for over 150 years. This paper reviews data from an in vitro model system regarding the consequences of epileptic activity of known origin. Exposure of organotypic hippocampal slice cultures to convulsants, such as bicuculline or picrotoxin for three days leads to pronounced neuronal degeneration and a reversible loss of dendritic spines. A similar pathology has been described in hippocampal tissue removed from patients suffering from severe, drug refractory epilepsy. The consequences of such pathological changes are not self-sustaining epileptic activity, as might be expected if such sclerosis caused epilepsy, but rather a selective decrease in synaptic excitation. Inhibitory synaptic transmission and GABAergic interneurons, in contrast, are preserved. At least two mechanisms contribute to the depression of synaptic excitation: morphological changes in dendritic spines and a decrease in the expression of genes for some glutamatergic receptors. It is hoped that this model will allow the characterization of the mechanisms underlying the pathological consequences of epileptic activity, and lead to useful therapeutic strategies.